Activation of the human osteocalcin gene by 24R,25-dihydroxyvitamin D3 occurs through the vitamin D receptor and the vitamin D-responsive element.
1 alpha-25-dihydroxyvitamin D3 [1 alpha,25(OH)2D3], together with vitamin D receptor (VDR), directly activates human osteocalcin (hOC) gene expression through a vitamin D-responsive element (VDRE) located in the promoter of the hOC gene. We investigated the effect of 24R,25-dihydroxyvitamin D3 [24R,25(OH)2D3] on the regulation of the hOC gene promoter and compared it with that of 1 alpha,25(OH)2D3. 24R,25(OH)2D3 did not activate the natural promoter in VDR-negative CV-1 cells. 24R,25(OH)2D3, however, induced the activation of this promoter following cotransfection with an hVDR expression vector. In VDR-positive MC3T3-E1 cells, 24R,25(OH)2D3 activated not only the natural hOC promoter but also a chimeric promoter composed of a synthetic hOC VDRE sequence linked to the thymidine kinase promoter. In combination with 1 alpha-25(OH)2D3, 24R,25(OH)2D3 did not exhibit any antagonist activity on the hOC promoter. These results suggest that under conditions of high 24R,25(OH)2D3 levels in vivo, this metabolite of vitamin D3 may activate hOC gene expression through receptor mechanisms identical to that for 1 alpha,25(OH)2D3.